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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 

Description, Pages 

1-15 as originally filed 

Claims, Numbers 

1 -48 received on 02.1 0.2004 with letter of 02. 1 0.2004 

prawlngs. Sheets 

1/10-10/10 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and)br 55.3). 

3. With regard'to any nucleotide and/or amino acid sequence disclosed in the international application; the 
internationar preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed-together_with the-internationaLappIication_in_computer_readable_form ._. . „ 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
In the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of Invention 

1 . In response to the invitation to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. _ . . . 

□ neither restricted nor paid additional fees. 

2. EI This Authority found that the requirement of unity of invention is not complied with and chose, according to 

Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 
is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

^ all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-48 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-34 




No: 


Claims 


35-48 


Industrial applicability (lA) 


Yes: 


Claims 


1-48 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item IV 

Lack of unity of Invention 

The separate inventions are: 

1 . Claims: 1-34 

Device and method for sharpening a disk-shaped cutting blade 
having a bevelled continuous circular cutting edge, by use 
of a first and a second grinding wheels acting on first and 
second side of said bevel, 

wherein the first grinding wheel has a finer grain size than 
said second grinding wheel, and the inclination of said 

first grinding wheel is slightly greiater than the inclination of the first side of the 
bevel, while the inclination of the second grinding wheel is substantially parallel to 
the second side of the bevel. 

2. Claims: 35 - 48 

Disk-shaped blade to cut rolls of wound web material having 
a bevelled continuous cutting edge, whereby 

at least said first side having a NITREG™ s urface hardening treatment 
with a thickness of at least 30 micrometers . 

As independent claim 1 defines a sharpening unit.per se with.the blade, not.being part 

of the sharpening unit, this claim has nothing in common with claim 35, which defines a 
circular cutting blade per se. 

The common concept linking together the independent claims 9, 24 and 35 is the 
following: a bevelled continuous cutting edge, whereby the first side of said bevel has a 
greater radial extension than said second side, and at least said first having a surface 
hardening treatment. This common concept is not novel, as also acknowledged by the 
applicant, see docunient WO 00/21 722 A1 ). 

The potential special technical feature of claim 35, I.e. the thickness of a NITREG ™ 
surface hardening treatment of at least 30 micrometers cannot be regarded as 
"corresponding" to any of the potential special technical features of claim 9 or 24 (" grain 
size", "inclination";!. 

The requisite unity of invention (Rule 13.1 PCT) therefore no longer exists inasmuch as 
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a technical relationship involving one or more of the same or corresponding special 
technical features in any of the independent claims, in the sense of Rule 13.2 PCT, 
does not exist between the subject-matter of the aforementioned groups of claims. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

I. Claims 1 to 34 

(i) Reference is made to the following documents: 
D1: US Re. 30598 

D2: WO 00/21 722 A1 

D4: US2'00170009122A1 " ' " ' 

D5: EP 1 229 143 A2 

(ii) Tlie subject-matter of claims 1 , 9 and 24 is new witliin the meaning of Article 33(2) 
PCT, since none of the available documents discloses a sharpening unit, cutting 
machine or blade sharpening method having a first grinding wheel adapted to act 
on a first side of the bevel of the blade to sharpened, with a finer grain than a 
second grinding wheel adapted to act on a second side of the bevel. 

(iii) The document D2 is regarded as being the closest prior art to the subject-matter - 
of claims 1 , 9 and 24 and discloses a sharpening unit, a cutting machine and 
blade sharpening method in accordance with the pre-characterising portions, 
respectively. 

The concept underlying the distinguishing characterising features of claims 1 , 9 
and 24, respectively, is the combination of 

(a) the first grinding wheel having a finer grain than the second grinding wheel, 
and 

(b) the arrangement of the grinding wheels such that the inclination of said first 
grinding wheel is slightly greater than the inclination of the first side of the 
bevel of the blade to be sharpened, while the inclination of the second 
grinding wheel is substantially parallel to the second side of the bevel, said 
second grinding wheel being arranged and designed to sharpen the cutting 
bevel of the blade, while said first grinding wheel is arranged and designed to 
apply a reaction force to said blade to prevent or reduce flexure of the blade 
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in the sharpening area and eliminating any burrs produced by the second 
grinding wheel from the cutting edge. 

The first grinding wheel is arranged and designed only to deburr the cutting edge, 
while preserving a possible surface hardening treatment on this side of the bevel 
of the blade, and while still supporting the blade to prevent flexure caused by the 
pressure exerted by the second grinding wheel. The problem mentioned on p. 2, 1. 
27 - 32 of the international application, ie efficient blade sharpening, decreasing 
wear of the blade and avoiding the need for substantial excursions of the 
sharpening grinding wheels to compensate for wear of the blade, resulting from 
frequent sharpening operations, is thus solved. 

Document D1 describes a sharpening unit having two grinding wheels-arranged. 
on opposite sides of the bevel of the blade. One of the wheels is arranged offset 
by 3° ("canted") in a plane different from that of the inclination according to the 
bevel and is silent as to the relative grain size of the wheels. 

Consequently, the subject-matter of claims 1 , 9 and 24 is considered as involving 
an inventive step (Article 33(3) PCT). 

(iv) Claims 2 to 8, 1 0 to 23 and 25 to 34 are dependent on claims 1 , 9 and 24, 

respectively, and as such also meet the requirements of the PCT with respect to _ 
novelty and inventive step. 

II. Claims 35 to 48 



(i) As these claims define a physical entity, the features which concern the state of 
the blade in relation to the sharpening process , for example claim 35 "... before 
sharpening render these claims unclear, contrary to Art. 6 PCT. 

(ii) The additional features of dependent claims 39 to 41 attempt to extend the scope 
of claim 35 from NITREG treated blades to other hardening treated blades, which 
renders claim 35 unclear, contrary to Art. 6 PCT. 

(iii) The present application does not meet the criteria of Article 33(1 ) PCT, because 
the subject-matter of claim 35 does not involve an inventive step in the sense of 
Article 33(3) PCT. 
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Starting from either document D2 or D4, the specific hardening treatment and 
thickness range are found common in the art, and could not therefore justify an 
inventive step, see, for example, document D5, claim 6, figure 2, diffusion depth 
30 to 100 micrometers, hardness around 70 HRC, or the documents referred to on 
page 3, lines 27 to 33 of the international application. 

(iv) Dependent claims 36 to 48 do not appear to contain any features which, in 

combination with the features of any claim to which they refer, meet the require- 
ments of the PCT in respect of inventive step. 
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Claims 

1. A sharpening unit to shaipen a disk-shaped cutting blade (19) with a 
bevel (205) with a coatiiiuous circular cutting edge (203), comprising a first grinding 
wheel (81) and a second grinding wheel (83) acting on a first side (207> and on a 
5 second side (209) of said bevel (205), characterized in that : said first grincfing wheel 
(81) has a finer grain than said second grinding wheel (83); the inclination of said 
first grinding wteel is such that when the uoit is in operation, said first grinding 
wheel is placed against the Gxst side (207) of the blade with a slightly greatex inclina- 
tion than the inclination of the first side, in respect of a lying plane (PG) of the cut- 
10 ting edge of the blade, while the inclination of said second grinding wheael (S3) is 
substantiaDy parallel to the second side (209) of said bevel, and said second grinding . 



wheel is arranged and designed to shaipen the cutting bevel of the blade, while said 
first grinding v^eel is arranged and designed to apply a reaction force to ssaid blade 
to prevent or reduce flexure of the blade in the sharpening area and eliminating any 
15 bniTS produced by the second grinding wheel &om the cutting edge. 

2. Sharpening unit as claimed in claim 1, characterized in that said first 
and said second grinding vs^eel are provided with a movement to move tovTaids and 
away fiom the blade according to a direction essentially parallel to their axes of rota- 
tion. 

20 3. Sharpening unit as claimed in claim 2, characterized in that the 

movement to move said first and said second grinding wheel towards th& blade is 
controlled so that the first grinding wheel comes into contact with the first side of the 
blade before the second grinding wheel comes into contact with the second side of 
the blade^ and moves out of contact with said first side of the blade after tbie second 
"25 gnndihg wHeefHas m6ved~out~oT contect withTthe secdnd^cieof tibe^bladel 

4. Sharpeniag unit as claimed in claim 3^ characterized in itbat the 
movement to move the grinding wheels towards and away fi:om the blade is con- 
trolled so that the first griiidiug wheel moves out of contact wifli the first sid^e of the 
blade after said blade has made at least one turn around its axis subsequeist to the 
3 0 second grinding vyheel moving a\vay fiom the second side, 

5- Sharpening unit as claimed in one or more of the claims fro m 1 to 4, 
characterized in that said first and said second grinding wheel are motorized. 

6, Shazpening unit as claimed in one or more of the claims firons. 1 to 5, 
characterized in that the.inclinadons of said first and said second grinding wbeel axe 
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equal and opposite in respect of a lying plane of the cutting edge of the blade, said 
lying plain being essentially orthogonal to the axis of rotation of the blade. 

7. Sharpening unit as claimed in one or more of the claiEos fix)ni 1 to 6, 
characterized in that said first grinding wheel has an extremely fine grain, from 7 to 

5 46 according to ISO standards, and preferably arovmd 7. 

8. Sharpening unit as claimed in one or more of the claims &om I to 7, 
characterized in that said second grinding ^^eel has a fine grain, between 45 and 91 
according to ISO standards and preferably between 70 and 80, 

9. A cutting machine to cut rolls of wound "Web material^ comprising: 
10 • at least a disk-shaped blade (19) rotating around an axis of rotation (B-B) and 

having a cutting bevel (2 05), with a continuous c utting edge (203), defined by 

a first side (207) and by a second side (209), the first side having a greater ra- 
dial extension than the second side, and at least said first side having a sur&ce 
hardening treatment; 

15 • at least a sharpening unit (80) for said blade, with at least a first grinding wheel ' 
(81) acting on said first side (207) and a second grinding wheel (83) acting on^ 
the second side (209); 
characterized in that : said sharpening unit is produced according to one or more of 
the claims fcom 1 to 8. 

20 10. Guttiiig npiachine as claimed in claim 9, characterized in lhat the incli- 

nation of the first grinding wheel (81) in respect of the first side (207) of the bevel 
and the thickness (I) of said hardening trcattnent allow the cutting edge (203) of the 
blade to remain within the thickness that has been subjected to hardening treatmeoat 
1 1 : Cutting machine as claimed in claim 9 or 10, characterized in that said 
25 first and said second grinding wheel are equipped with a movement to move them 
towards and away J&om the blade according to a direction essenticdly parallel to their 
respective axis of rotation, said movement also recovering wear on the blade caused 
by successive sharpenings. 

12. Cutting machine as claimed in one or nlore of the claims firom 9 to 1 1, 
30 characterized in that the inclinations of said first and said second grinding wheel are 
equal and opposed in respect of a lying plane (PG) of the cutting edge (203) of the 
blade (19), said plane being essentially orthogonal to the axis of rotatioa (B-B) of the 
blade, and in that the inclinations of said two sides (207, 209) of the bevel (205) of 
the blade are diflferent ki respect of the lying plane (PG) of the cutting edge of the 
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blade, the first side (207) having, in respect of said lying plane, a lesser inclination 
than the second side (209). 

13. Cutting machine as claimed in one or more of claims 9 to 12, charac- 
terized in that said first side (207) is substantially parallel to the lying plane (PG) of 

5 the cuttiQg edge of the blade. 

14. Cutting machine as claimed in claim 12, characterized in.that the dif- 
ference in inclination between said first and said second side is at least 1^ and pref- 
erably between around LS"* and around 2.5*'. 

15. Cutting machiniB as claimed in one or more of the claims from 10 to 
10 14, characterized in that the thickness of said hardening treatment of said first side is 

equal to or greater than 30 micrometers a nd prgferablv equal to or greater t^5in gO • 



20 



micrometers and evea more preferably equal to or greater than 90 miciDmeters, and 
even more preferably equal to or greater than 100 micrometers. 

16. Ciitting machide as claimed in one or more of the claims firom 9 to 15, 
15 characterized in that at least said first side of (he blade has a surface hardness greater 

than 70 HRC and preferably e qual to or greater than around 72 HRC. 

1 7. Cutting machine as claimed in one or more of the claims jBrom 9 to 1 5, 
characterized in that said blade is made of alloy steel. 

1 8. Cutting machine as claimed in one or more of claims 9 to 17, charac- 
terized in that at least said first side has a surface treatment obtained by penetration 
of molecules or atoms within the structure of the base material forming the blade. 

19. Cutting machine as olairued in claim 18, wherein said surfece treat- 
ment is a controlled nitriding treatment. 

20. Cutting niachine as claimed in one or more of claims 9 to 1 7, charac- 
25 - terized in'that WeaSF^dfirat 

a material which is harder than the base material fonning the blade. 

21. Cutting machine as claimed in at least claim 17, characterized in that 
said blade is made of chrome steel containing molybdenum. 

22. Cutting machine as claimed in one or more of the claims ficom 9 to 21, 
30 characterized in that the inclination of said first side is equal to or less than 9" and 

preferably equal to around S** in respect of said lying plane (PG). 

23 . Cutting machine as claimed in one or more of the claims firom 9 to 22, 
characterized in that said blade (19) has a body delimited by two planes (201A, 
201B) essentially parallel to each other and essentiafly orthogonal to the axis of rota- 
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tion (B-B) of flie blade. 

24. Method for sharpening a disk-shaped blade (19)^, to cut rolls of 
material, rotating around an axis of rotation (B-B), said blade having a cutting bevel 
(205), with a continuous cutting edge (203), defined by a first side (207) and by a 
5 second side (209), the first side having a greater extension in a radial direction t>i«ti 
the second side, and at least said first side having a surface haidening treatment 
wherein a first grinding wheel (82) acts on said first side and a second grinding 
wheel (83) acts on said second side, 
characterized in that : 

10 - said first grinding wheel (81) has a finer grain than said second grinding wheel 

_(83)^ 

- said first grinding wheel (81) is placed against the first side (207) of the blade 
with a slightly greater inclination than the inclination of the first side, in respect 
of a lying plane (PG) of ffie cuM^ 
15 - said second grinding wheel (83) is placed against the second side of the blade 
with an inclination essentially corresponding to the inclination of said second 
side in respect of said lying plane; 

wherein said second grinding wheel sharpens the cutting bevel, while said first 
grinding wheel applies a reaction force to said blade to prevent or reduce flexure 
20 of the blade in the sharpening area and eliminates any burrs produced by the 

second grinding wheel fi-om the cutting edge. 

25. Method as claimed in claims 24, characterized by using a blade whose 
surfece hardening treatment has a thickness of at least.30 micrometers and preferably 
equal to or greater than 80 micrometers and even more preferably equal to or greater 

25 than 90 micremeters and even more preferably equal to or greater than 1 00 microme- 
ters. 

26. Mettiod as claimed in claims 24 or 25, characterizsed m that the incli- 
nation of the first grinding wheel (81) in respect of the first side (207) of the bevel 
and the thickness of said hardening treatment are such that the cutting edge''(203) of 

30 the blade (19) remains within the thicknessintiaBsted by the hardraing treatment 

27. Method as claimed in one or more of the claims fiom 24 to 26^ chaiac- 
terized in that said first and said second grinding wheel are motorized. 

28. Method as claimed in one or more of the claims from 24 to 278, char- 
acterized in that said first and said second grinding wheel are moved against said 
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blade with a movement essentiaUy parallel to the lespective axis of rotation, said 
movement abo recovering wear of the blade caused by successive shaipenings. 

29. Method as claimed in claim 28, characterized in that the first grinding 
wheel comes into contact with the first side of the blade before the second grinding 
wheel comes into contact with Ae second side (209) of the blade; and in that the first 
grinding wheel moves out of contact with said first side of the blade after the second 
grinding wheel has moved out of contact with the second side of the blade 

30. Method as claimed in claim 29, characterized in that the movement to ■ 
move the grinding wheels towards and away ftom the blade is (?ontrolled so that tixe 
first grinding wheel moves out of contact with flie first side of the blade ajfter said 
blade has made at least one turn about' its a xis subsequent to ihe second grindmg 
wheel moving away from Ae second side. 

3 1 . Method as claimed in one or more of the claims from 24 to 3 0, charac- 
terized in that the inclinations of Mid'first itod ssSd grinding wheel (83) are 

15 equal and opposed in respect of a lying plane of tiie cutting edge ^03) of the blade 
(19), essentially orthogonal to the axis of rotation (B--B) of the blade, and in that the 
inclinations of said two sides (207, 209) of the bevel (205) of the blade in respect of 
the lying plane (PG) of the cutting edge of the blade are diflfeient, the first side being 
less inclined in respect of said lying plane than the second side, and in that said 
20 grinding wheels produce a symmetrical cutting edge in respect of the lying plane of 
the said cutting edge. 

32- Method as claimed in claim 31, characterized in that the difference in 
inclination between said first and said second side is at least 1° and preferably be- 
tween aroixnd 1 .5? and around 2.5^. 

25 33 . Method as claimed in one or more of iie claims from 24 to 32, charac- 

terized in that it uses a first grinding wheel with an extremely fine grain^ from 7 to 46 
according to ISO standards, and preferably aroimd 7- 

34. Method as claimed in one or more of the claims ftom 24 to 33, charac- 
terized in that it uses a second grinding wheel with a fine grain, fi^m 45 to 91 ac- 

30 cording to ISO standanis and preferably Jfrohi 7 

35. A disk-shaped blade to cut rolls of wound web material, comprisiag 
an axis of rotation (B-B), a body with flat parallel feces (201 A, 201B) and a cutting 
bevel (205), with a continuous cutting edge (203), defined by a first side (207) and 
by a second sidie (209), the first side having, before sharpening, a greater extension in 
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a radial directioii, and at least said first side having a surface hardening treatment; 
characterized in that said surface treatment is a NITREG® treatment and has a thick- 
riess of at least 30 micrometers and preferably of at least 80 micrometers and more 
preferably approximately equal to or greater thau 90 micrometers and even more 
5 preferably equal to at least around 100 micrometers. 

3 6. Disk-shaped blade as claimed in claim 3 7, characterized in that at least 
said jBrst side has a surface hardness of over 70 HRC and preferably equal to or 
greater than around 72 HRC. 

37. Disk-shaped blade as claimed in claim 36 or 37, characterized in fliat 
10 said blade is made of alloy steeL 

^ 38. Disk-shaped blade as claimed in claim 39^ ch aracterized in that it is 

produced in molybdenimi chrome steel. 

39. Disk-shaped blade as claimed in one or more of claims 36 to 39, char- 
acterized in lfaat 'atTea5t~said first side has surface themal ireatment by means of 

15 penetration of atoms or molecules within the structure of the base material foraiing 
the blade. 

40. Disk-shaped blade as claimed in claim 40, chaiacterized in that the 
surface treatment is a controlled nitriding treatment. 

41. Disk-shaped blade as claimed in one or more of claims 36 to 39, char- 
20 acterized in that said surface treatment consists in a deposit of a material ha\dng a 

higher hardness than the hardness of ttie base material fomnng flie blade, 

42. Disk-shaped blade as claimed in one or more of the claims fiom 36 to 
42, characterized in tiiat said JBrst side has, in respect of a lying plane (PG) of the cut- 
ting edge, a lesser i^^^ 

25 43. Disk-shaped blade as claimed in claim 43, characterized in that the 

first side is substantially parallel to the lying plane (PG) of the cutting edge of said 
blade. 

44, Disk-shaped blade as claimed in claim 43 or 44, characterized in that 
the dLBference m inclination betiveen said first and said second side is of at least F 

30 and preferably between aroimd 1.5** and around Z**. 

45, Disk-shaped blade as claimed in claim 43 or 45, characterized in that 
said first side has an inclination equal to or less than around 9° and preferably equal 
to aroimd 8*" in respect of said lying plane (PG). 

46, Disk shaped blade as claimed in one or more of the claims fi-om 36 to 
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46, characterized in that before shaxpening said cutting edge (203) lies on a lying line 
(PG) that does not comcide with the plane of the center line (PM) of the blade and in 
respect of it is moved towards the first side (207), 

47. Disk-shaped blade as claimed in one or more of the claims from 36 to 
5 47, characterized in that it has a body delimited by two planes (201 A, 201B) essen- 
tially parallel to each other and essentially orthogonal to the axis of lutation (B-B) of 
the blade. 

48. Disk-shaped blade as claimed in one or more of the preceding claims, 
characterized in that the tiiickness of said treatment is such that the cutting edge of 

10 the blade, once sharpened by two grinding wheels contacting the sides of the cutting 
bevel, remains within the thickness of said trealment. 
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